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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical 
element small in light reflection loss in the boundary 
between a photonic crystal and a usual medium. 
SOLUTION: The device is provided with a usual medium 
region 1 2 having a first refractive index, the photonic 
crystal region 13 which has a second refractive index 
different from the first refractive index as its average 
refractive index and whose refractive index is cyclically 
changed depending on its position, and an intermediate 
region 14 which is interposed between the usual medium 
region 12 and the photonic crystal region 13 and whose 
refractive index is gradually changed from the first 
refractive index to the second refractive index. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 



BEST AVAILABLE COPY 

http://wn^19Jpdl.ncipi.go.jp/PA1/result/detail/main/wAAArPaWcrDA41 4071 981... 2004/11/26 




THIS PAGE BLANK. ^» 



"V* 



Searching PAJ 2/2 *«— v 



[Date of requesting appeal against examiners 
decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1/result/detail/main/wAAArPaWcrDA41 4071 981 ... 2004/1 1 /26 




THIS PAGE BLANK 



# <JS$> 



(l9)0*BMMWr<JP) 



< 12 >^lifl$#f^^$K (A) <iim*mK4yjB#* 



#HB 2002-71981 

(P 2002-71981 A) 

(43)^P 0 ^14^3^ 12 0 (2002. 3. 12) 



(51) Int. CI. 7 

G0 2B 6/12 
1/02 
5/32 

G 0 2 F 1/01 



F I 

G 0 2 B 1/02 
5/32 

G 0 2 F 1/01 
1/03 



OL 



F 
A 

5 0 5 
(481) 



f-w-r (##) 

2H047 
2H049 
2H079 
2K002 



(21) HiUS^- #112000-265433 (P2000-265433) 


(71) MSA 


000005201 








(22) IHM B ¥jfil2^9^ 1 0 (2000. 9. 1) 




#^JH»mSffirfT+?B210S«6 




<72)*W# 


mm m& 






#j£JNi&AfPm*i*fc#Kl6-10-16 v> 






* ;/o I I 102 




(72)«^# 


« mm 






#^jiimsW-hscM^Br^-&798#ffl s 










(74)ftSA 


100100413 














(54) [&W<o4,m 



(57) mm] 

«l©JBW*Sr*i-*ifi««SCK«*i 2 
»l©JB*f*fc»<C**2©JB*f*S: s l £ «9JB*f*i: 

s-^MSt*l3t(OHI^ftU JBtfr*#* l ©Hffi 
b jfS 2 co« *f £ t* * t I/O * * «HWW* 1 
4 k SrJWirs. 













\ ) r i 

\ rv ai : 



si 




1 

^tcJ:oT«^SttT*5«9. 8frfi*IH««fcE#IS 

4 ] striae * h ^ y ? m&mmz. mmn 

* h = y*»»«*J:0 tfi«*-t?E5U't-«r.i:lc±o 
£ tit V n 5 r £ £ "T £ 1 IBttO*^ 

14* WEJBl^*t3H-i:a*S»2<z>*t»S:E^Ji-Sw^ 

WE*n«*f4, mzm 1 £>*m<£>fi&<a— gptcsjiEm i 

(D&WRTfiffi&m 2 OttW i:^^)l3 (©tt»*rEWi" 

3 £Jl_h-cS> S - k k -T iX35> 

Effi 1 (O ^S?LXttWE» 2 ©tma* 2 
♦S^-jR IcEM £ 3xT v ^ -5 r. £ &r#8fc i i" 6 f»*^ 2-6 



(2) M2 0 0 2-7 1 9 8 1 

2 

«MS£-t-5s»#« 2 - 7 OV^tt^ 1 TCfttf)**^. 

[8**5 1 0] i»E**^r4. ««xr±>Jt**ic«; 

£r#m J: 5 fit l-8©v l ^IB^^*^ 

10 z>^t *:W&b-rz>m 1 ~ 8 ©vvftta* 1 «e*o 

[0 0 0 1] 
[0 0 0 2] 

20 «H*^36«^*^^^y^^^*^«^**^ 

H. Kosaka^?{dJ: <5 TSuperprism phenomena in photonic 
crystals] (Physical Review B VoL 58, No. 16, 1998^ 

10^15 0) ^{-P^ * tit V > 5 D 
[0 0 0 3] 

30 mwtm&i'k o k-tzmm] La>b*as&, 

^0^#ig(7)^W lc:J:otW?)^4o fee ±EBB«jRI^ 

zsmk^-Zo 

[0 0 0 4] 

[»HS:«Blti-S^:8e>^a] JiEHDHSr»»'t-S^: 
40 ft. ^WfcflSS**^!*. ^l^S^^^i-^il^ 

ISf^it^ ffi»c«torJffl*r*36SJIIJIIIWfcaEftbT 

^> jr 2 <£>Bjff *^ t * \z.mt v x ^ 5 * rasas ^ 

[ooos] *«W(cj:ttfi, ^FBl^^*5V>THtff^ 
l ©JB*f*^felB 2 <DB«f*^i:** ^c^x.TV^5 

50 tts>r ^^—^^^^K^s^MfflSc^fcv^r^^tc 



(3) 



4#^2 002-71981 



[0 0 0 6] 

wmnw&nwm sit. mttmm&^m^te&b. 

[ooo7] mi ^^^w^-^-r^s^i o i 
\cx^>xm^fhh%m^\ oo*^-tw-&mx~ibz> 0 io. 

HH^t7* h=.y^JSM«i 0 2tc*3VvCM\ R 
tttt<0**<D£?L 1 0 3^ 3fccD^T*ft£l££bT5 

U »*i:ftS3fcO*^*o««3ftSl. 55/i 

mTfc^i^l^ Ml0 3^r^0. 3 8 7 // 
nu 2^?Li 0 3^ia^ij^tt5b°^^a^:0. 9 3 u m <h 

[0 0 0 8] wOJ;5*7t h-3/^MlS«l 0 2 20 
tt, Will Sfi 1 0 1 ±OS?L 1 0 3 S:ML4V« 

[0 0 0 9] 7th^y^jgi I POfi»*lt H»ifitf> 
7* h = **ISft««l 0 2*«rlftffifc¥*Tfc#a*e» 
h/U* % »«HUKK (Q = coa/ (2tcc) 

bfe#ia# rrj ^ fmj ^ tkj m3\c*k~r& 5 

4il7 , y/U7^/-y (the first Brillouin zone) 
[0 0 10] IH2tCt^i-J: 77^- h — y^V K 

Nav=Ni7t r 2 +N 2 {a 2 s q r 

s q r t (x) : x 0*E<Z>SF*«S:#fcSM»5t 

[0 0 14] (1) ^{C&O&l&ffi, N» = 

1, N 2 =3. 0 6 5 s a = 0 . 93/im, r=0. 3 
8 7 /im4rftA-r6£> ¥*&S#T^NavJ&S 1 . 3 2 i * 50 



8Bi~5o H2Kl*5V*Ttt, 0. 2 9-0. 4 5<DMmt 
H!StftS«J557^ h^y>7/^my7 P Tfc5o * 
fc, 0. 4 5-0. 8 0«MSW« (fifig^F 
Jg) {^ioV>T. 7th-y^«ftfi«10 2*Sry«lO 

[0 0 11] h-y^S$S^>3t<?>Siai#«feS:ftJfflL 

*tso.. 5-o. 7 5<DMtMtm$i$mmzm'rz>tf'? 

[0 0 12] 0411 ±IEOff^t^J:oT#^ttfc^t& 

ttl 0 2oe«««|c«-rs*Srra«*l 0 2 4»icfi^ 

£-£;fct£t>#j:b£>-f . aifi*!*- 8 d B 1 0 d B"C 

*^»W57t h~ 0 2<7)^i®Hi| 

* 0 2 6oetK«*^JB*f-S3to x m 

««1 0 2<Z)#ffi^*5W6Ktt*tt*iV\ «ot, 
h = 0 2a>»ffi^*5lt*KW«3fe36 $ , Wl 

xtbztmmztiZo :oi5fta*tt, :7*h^y* 

[0 0 13] h-y^MMttl 0 2^*5V>T«1 

kfrbs mfflgll 0 2(05p*aH5f*liv'y =«>^it-<T 
ttv\ ffl?L#2*5EHA»^«lcE?lUrv^7* h^. 
y^«*««<ospiSJB»f*NAvtt. (l) ICJ: 

t (3) r 2 } - (1) 

6 5 T*fc 5 i s JBSf *N ¥*&JB*f*N av t (Dit^ 2 . 
»*RfcjR-r**-e*>oTfe, 7th^y^*iil*« 

3«t o*# <i§^> 7^ b~v?i&$kkmiiimmt<D 




5 

[ooi5] *c-e % KTlcRHi-SJ: 
[0016] i5{t *&m<om i ogafi?gffi^«53t 

«l 3*r*j*U Sfci-. *R1 l 0>±ffi<fciI#«E«« 
[0 0 17] :7* h = y^»Sffl«l 3^*5V^Ttt, R 

UtttfXE^lR]) ^»IBIHlcE5a**tX*5D. ^SBl 7 

rtWc^Tl^o 20 
[0 0 18] **W#iiJ±. ^KfflSl 4tC£>tt5^L 
1 6 CO^ian 7 b 7th = y^8SI«13 

fc Q H16~I1]1 5(i. 7^ Mfcj^l — l 0<£>#*<7) 
(7>eJ6fflr« ( 0 . 5 ~ 0 . 7 5 <D«*frft JS 8c»fflr 

«i-638iB*©itindSAbix, ¥^ftKf*38iB*as4 d 

B~5 d B&W£tlZ> ~ tfrfrfrZa r<7)^^C^3V^ 

1 3<D3p*&«Sf*i:©Jttt. 2. 3*SS^*T5o 
[0 0 19] *H)S»llH-*3V^Ttt, fMffiSci 4lCjo 
ttS^TLi 6«r»*KJt««l 2fcifittTite*e0<D»tt 

i 2 if hy*v~vz m&mm 1 40 

3 0^*9©iFf^^^>«r^WTV^5c tot, 

[0020] _hi£Lfcj:5t^ mmmmmi 2<omm 

mwty*h^iy? m&WSi 1 3 (OTOISt*Nav <h <E> 
it^2. 3J:9**<4Si:, a*«IMI*i 2i:7* 

Ji3fiLfcJ:5*4>IID«*l 4&&»ZZk\c£ 50 




2002-71981 

6 

[0 0 2 1 ] il6ft *»W<OfR2<DSHi«t8^#* 
5o **^2 0«>*IB«#1 4I^*5V^Wl, :7*h~^ 

[0 0 2 2] ^JS^S^jo^T^, 7*h^y^JS* 
««1 3(D^H1 5 il^^)ROS7L2 1 Sr. 7^- 

y **sfi«i« i 3 j: r> fc«*«-T?*mM* i 4 tcsa^ij ^ 
[o o 2 3] hi 7fi, *&m<D&2<D$mi&mc&z 

«1 4l£*5l*Ttt, 7* h = 3tWl^fcr 
RS4fc^>**«OS7L3 1^2^7cH^^«{C 
E^J£*xTV^51><7>£> x wft£><£>S?L3 l left. iifflrjSE 

[o o 2 4] *^jSK^ffitc*5v^r«, y*Y~v?^u 
mm\3tm ^m&x-mm^tit^n 3 1 amnK 

IWi 2 <ir^^ h = y^**««l 3 0ffll^it5>f 

[0 0 2 5] Sgl~»3(D||Jfi^ffi^*5V^, 
2^5nH^t&^E^JtcPS^-r, 2»t£IE*»^EJIJ«PO 

flfeco 2 ftTEWttfllJBIEW^ 3 *7c»ft»J(lEWe*>o-r 
^>Av\ n co J: 9 ^TL^E^J ^ ^^^{^ l -W, 

3<Dnmftm$:mm~tz>zkK£ox, mz&sk&mtii 

[0 0 2 6] *1-IB3©|I1S»»C*3V^, 7 



(5) 



[00 2 7] 
[HB<offi¥«K9U 

[H3] miro:?* h = y?fei©nyy^ry/- 

[El 4 ] HI 1 K^-T 7 * h = y ^ ISalffiiScroeSKfiHSK 
[i5] *^BJ(D^KDHffi^|c^5?t^O«5tSr 

[El 7] USJc^-r^ffl^fcdoitST^.^^ HM:£2 
[El 8] H5{^-rt>^^|ciolt5r^-<^ hit£:3 

ft*mmm£mmz&tz®&i£&vzm%fcm&m.km 

i&m&Tj<5L&i&k<Offl&k&7Frtm-e»>Z. 30 
[0 9] ® 5 i£7ji-r*>16\mmz&if ZT X^<f hJfc&4 

[Hi 0] I3 5{c:^i-^ra^«c*5^-5T^-<^ Mt£ 
5tU HH©7*h-y^ie*««<OfiH«Hir«tc«-r 



2002-71981 



8 



[Ell l] 0 5i:§t "PFBl^^isttST^-^^ Mt& 
6*Srn«*te»l**fc*i^^d3ltsaifr[bH«*i 
[Ell 2] EI5(^-t-4 I K^(-*3tt-5T^'<i5' hJtS: 

* * * aa s 1 1 *j »t a gn&<tra &m t 
mmmRVfrMmk<Dm& : £?j<-tm-e&>z>e 
[in 3] msK^-r^mmm^^^r^^ vtt* 
s k u »7t h-y ^^Mitweas^icji-r 

53teSrR«*J-aia$-tirfc»^-JJ:fc(t5a«Mb««E*i: 
[Ell 4] M5\^ir'¥mmm^^^r^-<i' hit* 

zK&mmmzmmzttm&izjsvzmmkmwi&k 
mmmRx^K^mk<Dmm^-rmx'$>^>o 
[eii 5] m5iz.*k-r*>fflmmz&i,-tz>Tx<<? btt& 

[Ell 6] 4&n<D£2®^&|M£ff££*?<0*ti& 
*^-r 5 PSE|-C$>'5 (1 

[Ell 7] **M<om3omifiJg*ifc«53tS5^0*jg 
^r^-r^FffiEIX-fo-S,, 

1 0, 2 0, 3 0 3t*^ 
1 1 

1 2 mmmsmm 

13 7* h = y 
1 4 

15, 16, 21, 31 

1 7 ^35 

1 8 *nt£gl5 



[Ell ] 



[El 3] 



100 




M 


K 


<- 














[mi 6] 

im5] 



20 

10 , 




0.5 0.6 0.7 0.5 0.6 0.7 



(7) 



2002-71981 



[18] 



[1219) 



i 
IB 




0.6 0.7 



I* 



o 

-2 
-4 
-6 
-8 
-10 
-12 
-14 
-16 











si 

: 
i 


/ \ : \ 

\ a n 

\ r 


"i 
: 
-i 


; 

\ : 
\ r f 

7**9 hit : 4 
...j I i 


i 



0.5 0.6 0.7 

«»<Maai(Q=Q>a/(2jcC)) 



1 o] 



11 1] 




0*6 0.7 



s 




0.6 0.7 
a«Mk«a»(Q-«a«27cO) 



[0121 



[mi 3] 




0.6 0.7 
«ft<k^^tt(Q-Q>a/(2^Q) 



fifr 

I* 




0.6 0.7 



(8) 



2002-71981 



im i 4] 



[HI 5] 



CO 

K 

s 

i 




0.6 0.7 
&Mtm&m Q = w a/(2 71 Q) 




*«<kJB»tt(Q = a) a/<2 *C)> 



[mi 7] 



30 



12. 



13^ 



12- 



.11 




(5D int. ci. 7 ■rajes-^ f i T-^-r «m» 

G 0 2 F 1/03 5 0 5 G 0 2 F 1/29 

1/29 G 0 2 B 6/12 Z 

N 

F^ — -M##) 2H047 QA01 RA08 

2H049 CA05 CA15 CA30 
2H079 AA02 CA05 DA01 
2K002 AB04 BA06 CA03 CA30 HA08 



